J0RGEN WADUM
Rembrandt under the Skin.
The Mauritshuis Portrait ofRembrandt with Gorget in retrospect*
In the autumn of 1998, the world learned with astonishment of the results of a routine examination with infrared reflectography (IRR) of the Mauritshuis painting that had been known until then as Rembrandt's Self-Portrait of c. 1629 , which revealed a detailed underdrawing. I This reopened the debate on the authenticity of the painting, and a subsequent confrontation with the Nuremberg version cast serious doubt on the authenticity of the Mauritshuis work.
2 Not only is an underdrawing alien to Rembrandt's working method but, as will be argued below, the character of the underdrawing in this case indicates that the painting was probably made in Rembrandt's studio with the aid of a cartoon. The surface of a finished painting is of course crucial for its attribution, and the smooth, linear technique in the Mauritshuis work is totally unlike any other painting by Rembrandt. Other aspects of the painting technique too indicate that this painting cannot be by Rembrandt. The painted undermodelling, in particular, proved to be key to distinguishing a Rembrandt painting from a work by one of his contemporaries. It is our understanding of the build-up of paint layers and their characteristic handling together with the final touches that makes us fully comprehend a painting. 3 It will become clear that it is vital to integrate information from under the skin of the paint with the final paint layer. In most cases neither of these two elements taken alone is sufficient to decide 'Rembrandt-Not Rembrandt'.
The underdrawing below the smooth paint surface of the Mauritshuis painting prompted a comparison between the Mauritshuis painting and the one in Nuremberg; they were placed side-by-side for the first time. 4 Everyone present agreed that the painting in Nuremberg exhibited all the qualities of an autograph Rembrandt, whereas the Mauritshuis work did not. Though a yellowed varnish covers both paintings the flesh colour appears paler and cooler in tonality in the Nuremberg painting compared to the Mauritshuis picture, which has a more orange and hence a warmer tone. The richness or saturation of colour in the Mauritshuis work compared to the Nuremberg one is characteristic of a copy. The same is seen in the Portrait ofRembrandt in Orienta/Attire in the Rembrandthuis compared to the slightly more restrained palette of the original in the Petit Palais, Paris, and also in the
Portrait of Rembrandt Jvith Gorget and Beret (Mukichi Okada Association Museum in
Atami, Japan, hereafter 'Atami') where the colour scheme is warmer than its probable prototype in Indianapolis. 5 In the Nuremberg work, the paint depicting the facial features is applied vividly and freely, sculpting the face in light and shadow. In the Mauritshuis painting the brushstrokes are narrower and follow the contours of the face in a somewhat restrained manner (figs. I and 2). While there is no secondary blending of the paint with a soft brush in the Nuremberg painting, the Mauritshuis picture reveals the Capturing another artist's intention always poses a particular problem when making a copy. The problems encountered by the copyist of the Mauritshuis picture have been enumerated above. Sanderson continued, Old Pictures in a wonderful simplicity of Colours, draw their chief Commendations, from a more accurate, and gracefull designe. New Pieces, on the contrary, being but carelessy designed, stand most of all on their garish Colours, and some affectation of Light and shadows, strained with over-daring.
It is almost as if Sanderson was aware of our current discussion.
As the unexpected underdrawing became the small stone that overturned the carriage, triggering a reappraisal of the attribution of the Mauritshuis painting, the following paragraphs will explain its significance for the assignment of this work as a copy. Though underdrawing has never been associated with Rembrandt before, it has been suggested that cartoons were used in his studio.
It:. l&!l The function of underdrawing and the use of cartoons The use of cartoons, though generally associated with the Italian Renaissance, was common among painters in the Netherlands from the Middle Ages onwards. The . 1 practice was widespread in early seventeenth-century studios. Van Mander devotes a full nine verses of his Schilder-boeck (1604) to this subject, recommending that artists make cartoons of the model or composition to be transferred to the painting support. In particular, young artists must not forget to include areas of shadow, highlights, plasticity and all the other elements essential to an exact copy of the subject. 9 We find a brilliant example in a painting by Anthony Van Dyck ( fig. 3) , which has clear indentations from a cartoon showing the contours of the composition in the ground. 1O The artist 'merely' had to fill in the right colour within the areas indicated by these lines. [ I It has recently been suggested that the composition of Rembrandt's Sacrifice ofIsaac of 1635 (Hermitage, St. Petersburg) was transferred within the master's workshop to another canvas with the aid of a cartoon. The copy (Munich, Bayerische Staatsgemaldesammlungen) is dated 1636 and is attributed to Rembrandt's pupil Govert Flinck (1615-1660).'2 At first sight the underdrawing in the Mauritshuis picture appears sketchy in execution, drawn with a fairly free hand. The hair is merely indicated with fluid, curly lines and the gorget is drawn with numerous parallel sketch-like lines in a quest for the right form. '3 Yet closer inspection of the IRR image reveals that the facial features were executed with considerable care, with double lines being used for the upper lip and the outline of the jaw.
14 These extra lines, possibly denoting an area of shadow or the placement of a light reflection, are indicative of a careful copy after a prototype in which these features were already known. An artist drawing directly after nature would instead have employed hatching or the like to suggest varying degrees of illumination in the face.
During the recent technical examination of the portraits in the Mauritshuis collection, another much earlier painting revealed an astonishingly similar use of an underdrawing. In Jacopo de' Barbari's Portrait ofHendrik, Duke ofMecklenburg, 1507, the hair, cap, and dress were suggested in an underdrawing only in loose, free movements.
'l The face, on the other hand, was rendered carefully, using double lines for the upper lip where the highlight was to be placed in the final painted version (figs. 4 and 5). The care and detail with which the facial details were drawn in both De Barbari's painting and the Portrait of Rembrandt with Gorget recalls the ageold view of drawing as 'den Vader van t'schilderen,.,6 For centuries, apprentice painters practised drawing faces, hands and feet for years before graduating to painting,'7 whether they were studying in Italy, Germany or the Netherlands. These drawings were probably made on erasable tavolette,1 9 and the vast majority have been lost. This makes it hard to identify a budding artist through his early development as a draughtsman. Nevertheless, we may view the differences between the two 'hidden' underdrawings in the Portrait ofHendrik, Duke ofMecklenburg and the Portrait of Rembrandt lvith Gorget as exemplifying the comparative styles of draughtsmanship in two artistic centres, however far apart in time. Both artists clearly saw careful preparation of the composition in drawings and/or underdrawings as essential. Van Mander stressed in his Schilder-boeck that only the most skilled artists could apply the dead-colouring directly to the support without any indication of a composition. The more inexperienced painter would have to invest much time sketching the scene painstakingly in charcoal and then drawing the outlines in meticulous detail with sdverpoint before starting to paint.
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Ariane van Suchtelen rightly notes in her entry on De Barbari's painting that the underdrawing appears to have been made using a cartoon from which the main features were traced onto the white ground.
a1 Then the faint chalky lines were drawn up with a pen, carefully following essential contours, and freely indicating features of lesser importance. In his II libra dell'Arte ([. 1400) Cennini writes that when the artist has finished his underdrawing, he should ponder the result for a few days before making any necessary improvements:
When it seems to you about right (and bear in mind that you may copy and examine things done by other good masters; that is no shame to you), when the figure is satisfactory, take the feather [bird's wing] and rub it over the drawing very lightly, until the drawing is practically effaced; though not so much but that you may still make out your strokes. And take a little dish half full of fresh water, and a few drops of ink; reinforce your whole drawing, with a small pointed minever brush. Then take a little bunch of feathers, and sweep the whole drawing free of charcoal.22 The technique described here doubtless corresponds to working procedures north of the Alps. Meticulous examination of the infrared reflectograph image reveals an interesting feature recalling Cennini's words and supporting the use of a cartoon in the Portrait of Rembrandt Ivith Gorget. A second, fainter pair of eyes, part of a mouth and part of the left hairline appear slightly lower and further to the right compared to the dearly visible drawing that was used in the final picture ( fig. 5 ). These faint traces clearly represented an initial attempt to determine the position of the face.
While De' Barbari did not follow all the drawn indications of dress, hair and cap in the painting process, he did keep to it when painting the face. It seems that an identical procedure was employed in the Mauritshuis Portrait ofRembrandt lvith Gorget: tracing with a cartoon and erasing unwanted lines (,with a bird's feather') before making the final underdrawing. Van Mander refers to a similar working procedure, advocating that young artists should wipe off their carefully drawn composition with silverpoint before starting to paint!3 In Portrait ofRembrandtwith Gorget too the final underdrawing was followed carefully in the face, but elsewhere the sketchy lines served only to give a rough indication of form. In a recent study Ella Hendriks has shown that the Haarlem portraitist Johannes Cornelisz. Verspronck (1606/09 -1662) used extensive underdrawing in his portraits. He also supplied rough indications of elements such as hair, which he did not follow in the final painting process. When the almost completely erased initial outline of the face in the Mauritshuis picture was traced onto a transparent overlay and superimposed over Rembrandt's painted Selj-Portraitwith Gorget in Nuremberg, the position of these features proved to coincide exactly with those of the latter painting. In both tracing and painting the figure leans somewhat tOj"the right, as in most of Rembrandt's early self-portraits. What is more, in the Mauritshuis work the left outline of the gorget and the sitter's shoulder were positioned a little further to the right in the underdrawing than in the final painting. In contrast, the outline in the traced underdrawing perfectly matches that of the sitter's shoulder in the Nuremberg painting.
The hypothesis that the copyist of the Portrait oj Rembrandt with Gorget in the Mauritshuis used a cartoon is further substantiated by superimposing the two separate underdrawings of the face found in this work over one another. The lines used for eyes, mouth and hairline are practically identical. This strongly suggests that the painter of the Mauritshuis work used a cartoon of onlY the facial characteristics when transferring the image. After his first attempt he probably wiped off most of the black chalk; he then moved his cartoon upward and to the left to complete his second tracing, producing the clearly visible underdrawing followed in the executed paint layers.
It seems safe to conclude that the copyist of the Mauritshuis picture initially intended to make a 'literal' copy of the Nuremberg Seif-Portrait with an identical position of the figure on the panel. He then altered the position of the head by drawing the face again, a few centimetres upwards and to the left. The new position gave the sitter a more upright posture, projecting an air of self-assurance not found in the Nuremberg painting. This position was followed in the meticulously executed final paint layers. The transformation was so complete that Rembrandt's Nuremberg tronie in the Hague version acquired the formality of a Portrait ofRembrandt. table I ).
The project also proved that Rembrandt's virtuoso application and use of undermodelling in paint shows up in the IRR image. We had gained a completely new source of information. IRR analysis reveals that the shaded parts of the face in all examined Rembrandt 'heads' from 1626 to 1634 (the period of this study) have a characteristic patchy appearance. Since this phenomenon is absent from portrait paintings by Lievens, Dou, De Jouderville and other artists close to Rembrandt, we may have discovered an important clue for the identification of Rembrandt's painting technique. IRR analysis shows up his virtuoso application and integration of a painted undermodelling belOlv the paint surface and enables us to distinguish Rembrandt's technique from that of his early contemporaries. The analysis proved that the preparatory layers, the undermodelling, in the Mauritshuis work clearly differ from Rembrandt's technique.
The following paragraphs will show that the initial paint layers below the surface to a large extent determine the final image, and explain how this layer can be read as 'fingerprints' that help us to determine whether or not a portrait is by Rembrandt.
Looking below the surface
In the 1930S the master forger Han van Meegeren had hoodwinked the art world into accepting several of his works as early history paintings by Johannes Vermeer. When the swindle was discovered, science was called upon to analyse the forgeries. It proved a simple matter, using sophisticated new techni~ues, to distinguish original materials from those that had been artificially aged: The connoisseur's eye would not suffice; the assistance of new technologies and science was needed to unmask the forgeries. One of the first studies publishing the findings of this new interdisciplinary collaboration was Rembrandt in the Mauritshuis by De Vries et al. 27 The Rembrandt Research Project (RRP) was determined from the outset to employ all available analytical methods in order to clarify Rembrandt's complex technique and to resolve authenticity problems. The impact of this scientific approach cannot be overestimated and the RRP method was probably the starting point of what is known today as 'technical art history'. After almost forty years of Rembrandt research, this scientific approach has produced one of the best-documented oeuvres of any artist. Even analysis using X-radiography, infrared photography, detailed documentation of panels using dendrochronology and of canvases using
IRR
The use of IRR or a Charge-Coupled Device (CCD)3 1 for the study of paintings is mainly used to find out whether an artist used a sketch, a punched cartoon, a combination of the two,3
2 or a precise underdrawing applied to the white ground prior to the painting process. The discovery of an underdrawing has often helped conservators and art historians to suggest an attribution of a painting otherwise difficult to place. IRR has proved especially valuable in examinations of paintings from the 15 th and 16th centuries, ad'd sporadically for the 17th century. But its potential has yet to be fully exploited. 33 Brushstrokes-and underdrawings -containing carbon black will show up dark, as they absorb the IR radiation. They contrast clearly with areas in which no black has been employed, the latter showing up as a bright colour, as they reflect the IR radiation. Red or brown paint will show up in bright hues depending on the nature of the paint, thick application being relatively brighter. Where uncovered or only thinly covering the white or slightly tinted ground, the result will also appear bright on the infrared reflectograph. More tonal values within this monochrome scale indicate the nature and number of adjacent or superimposed paint layers.
These possibilities become extremely interesting when applied to study the initial stages of Rembrandt's painting process, as described in detail by Ernst van de Wetering in his recent monograph Rembrandt, The Painter at lVOrk. 34 Over the -coloured -oil ground, Rembrandt would start by delineating the composition in lines of varying thickness. Then he would apply the dead-colouring or undermothread-count, turned up barely a single deliberate forgery. It is obvious that comparison of two seventeenth-century paintings, one by Rembrandt and one by an apprentice, would reveal few if any differences in the material employed: everyone working in the master's workshop would share the same materials. In one crucial respect, however, the two works would be very different: the characteristic manner in which the materials were built up in order to achieve the desired effect. However similar the pigments and mediums of the two paintings may be, in most cases the master's work reveals itself through the efficiency with which the result has been achieved. Characteristic of the master's work is his understanding of how to use materials sparingly in order not to overdo the final product, relying on the transparency of the pigments or the medium that permits lower layers to play an active and important role in the final work. The young Rembrandt, for instance, was already adept at using locally applied brown undermodelling to suggest depth. Transparently applied over an ochreish-white ground, the brown layer often produces a warm, reddish glow simulating the reflection of light from an illuminated area adjacent to the shadows. The illuminated sections in Rembrandt's paintings are heavily covered with paint in differentiated brushstrokes. Final highlights accentuate these areas as whitish peaks.
Clearly, dendrochronology could not determine the authorship of the Mauritshuis Portrait ojRembrandt with Gorget, as both the panel from The Hague and the one used by Rembrandt for the Nuremberg tronie were available several years before we tentatively date the paintings!8 Nor would pigment analysis yield a conclusive answer. Infrared photography had been employed from the start of the Research Project, but infrared reflectography (IRR) was used in only a few cases. 29 This decision was probably entirely justifiable at the time, as it had been established that Rembrandt hardly ever made even preparatory drawings for his paintings,3°let alone underdrawings. But as the following paragraphs will show, it has now become apparent that IRR also teaches us about the buildup of paint layers, which further increases this technique's importance. The sketchiness of this initial undermodelling, energetically applied since the hand is expressing at this stage what an artist has 'already seen painted in his mind's eye',36 can be described as consisting of splotches of paint, somewhat recalling the Italian art lover Baldinucci who wrote in 1686 about Rembrandt's unusually free hand, drawing forms with 'tratti irregolari'.37 In the Anatomy Lesson of Dr. Nicolaes Tulp cross-sectional analysis confirmed that Rembrandt applied a brown painted undermodelling at an early stage, which -in 'tratti irregolari' -would define the main form and principal shadows. 38 Bomford, Brown and Roy had already written at length on Rembrandt's use of this procedure in his Judas Repentant (1629) and the PortraitofAechje Claesdr. Pesser (1634) .39 Scientific analysis has revealed that at this stage Rembrandt was probably working with paint bound in an aqueous medium. 40 Besides according with sporadic references in painters' manuals, this would also seem logical. An initial paint layer in such a medium would dry very quickly and enable the artist to continue in oil without wasting time waiting for an initial oil layer to dry.4
I But the use of an aqueous undermodelling has another implication, which appears particularly significant to our interpretation of Rembrandt's works. As soon as the aqueous layer is dry, oil paint can be applied directly without 'erasing' the brushstrokes of patchy brownish undermodelling. Thus Rembrandt could apply oil paint and rework the image wet-in-wet directly on the surface without losing his 'composition' below. This is also why IRR reveals the undermodelling so clearly. While in X-radiographs of the paintings, parts containing lead white show up light as opposed to parts without lead white, with IRR the non radio-absorbent brownish undermodelling becomes visible.
Examples of paintings recently examined with IRR
IRR comparison of the Self-Portrait with Gorget in Nuremberg with the Portrait of Rembrandt with Gorget in the Mauritshuis revealed numerous discrepancies. In the Nuremberg self-portrait the hair is painted in long fluid strokes, and the open brushwork shows up in the shaded sections of the face, to the right of the sitter's right eye, in the hair, and below the gorget and black attire, revealing a transparent reddish-brown undermodelling that endows the painting with depth. 42 Fluid paint has formed droplets that have started to run down the surface below the left eye. 43 The brushstrokes in the face do not slavishly follow the form but only indicate it. The illuminated part of the face is modelled in a range of ochres including admixtures of lead white and a red pigment, probably vermilion. Additions in red lake accentuate nostrils and lips. Beneath the left eye tiny dabs of vermilion indicate the eyelashes. The Mauritshuis painting has been made, as already noted, using a rather different technique. The facial features are modelled in narrow brushstrokes following the form as in an engraver's work. There are scarcely any uncovered areas in the finely painted hair, and all the shaded parts of the face have been produced by adding brown or greenish paint rather than by allowing the undermodelling to shimmer through.
This difference in technique is clearly visible when comparing the IRR images of the two paintings (see figs. cand d, pp. 186-187). IRR analysis shows up the brown undermodelling that plays such a key role in the Nuremberg painting in the form of numerous bright areas, primarily in the shaded parts of the face and the hair. The luminosity below the right eye is created by allowing the brown undermodelling to shimmer through the transparent paint layers, not by adding a brighter paint layer as in the Mauritshuis picture. The IRR image of the latter painting does not exhibit any of the characteristics of the Nuremberg image. Apart from the clearly visible underdrawing, the hair appears to have been modelled in three wide and wavy horizontal sections, one above the other. The IRR image also clarifies the modelling of the background, which is unreadable in the painting. We discover brushstrokes following the contours behind the head, something also visible in the work in Atami (see below). The shaded part of the face remains evenly grey except for a lighter area below the eye created by a light flesh colour applied over the painted shadow.
When the IRR images of the Nuremberg and Mauritshuis paintings revealed such differences in painting technique, the next step was to look at some other early Rembrandt self-portraits and their copies. I should like to present the findings of two of these comparisons.
Rembrandt's earliest painted self-portrait, executed around 1628 ( fig. 6 ) was not rediscovered until 1959. Until then a version in the museum of Cassel had been regarded as the original (fig. 7) . The Amsterdam version is undoubtedly the better of the two. Its vivid brushstrokes do not follow the form of the face but rather 'sculpt' the head. Scratch marks reveal the brown undermodelling in its variety of hues: light behind the neck, dark above the head. Rembrandt's scratches in the wet paint allow us to glimpse the varied tonal values in his undermodelling. In comparison, in the Cassel work the copyist has tried to imitate the master's vigorous style of painting, but the brush handling is coarse and completely uncharacteristic of Rembrandt. The entire work appears to have been painted in one quick session, wet-in-wet. The background was still wet when the contour of the face was paint- ed, and the hair too has been painted wet-in-wet into the background. The paint application is fluid and reveals a mannered hand with a very distinct ductus appearing as repetitive strokes, almost like hatching. The Cassel work's status as a contemporary copy after the Amsterdam painting is beyond doubt, although its nonchalant style of painting almost gives it the air of a caricature.
The IRR images of the two paintings are again highly revealing. The original ( fig. 8 ) has an uneven and blotched appearance in the shaded part of the forehead, at the left eye, below this at the tip of the nose and on the lips. All the scratch marks down to the buff-coloured ground in the hair have an almost even bright tonality. The openings in the ragged brushstrokes in the background show up bright where the ground is partly uncovered. The copy ( fig. 9 ) has none of this blotchy quality, and the paint layers lack transparency in the areas of shade in comparison to the original.
A third pair of self portraits consists of the Self-Portrait with Gorget and Beret in Indianapolis ( fig. IO) , attributed to Rembrandt, and the copy after this painting in Atami ( fig. II) . Although Grimm suggested the hand of Gerrit Dou in the Indianapolis portrait,44 several features'such as the divergent brushstrokes on the nose, the modelling in the downward-curving brushstrokes of the right cheek and the characteristic scratch marks in the hair clearly point to Rembrandt. The shaded area on the forehead and the left cheek is painted thinly, which is also noticeable in the corrections made to the first version of the beret. The IRR image of this painting ( fig. 12 ) clearly shows the blotghy quality caused by the undermodelling, which seems to confirm the attribution to Rembrandt. The shaded part of the face is built up of numerous small brushstrokes, some on the surface and others below. The transparency of the dark paint to the right of the mouth allows the ground to shimmer through, creating a slight reflection from diffuse light from the left of the face.
In the Portrait ofRembrandt with Gorget and Beret in Atami the paint is applied in a fluid medium in the gorget and scarf, and only along the upper shoulder is a brown undermodelling slightly visible, which does not play any major role, however, in the finished image. The face is painted in opaque colours comparable to the Mauritshuis portrait and is executed with tiny brushstrokes following the form, although the earlobe is not defined beyond a blob of reddish-brown paint. The highlight on the bridge of the nose is executed in soft yellowish-pink paint. The highlight in the eye consists of two small, thin parallel lines, and the iris overlaps the lower eyelid and contains no diffuse light reflection. The shaded part of the face has been achieved using opaque brown paint and a few pink strokes on the chin. There does not appear to be any spontaneity in the application in face or gorget. 14 R~mbrandt, JdfPortrait, c. 166o, p~n in brownish-black ink, brush and grey and whit~ink on brownish pap~r, 82 x 7' mm. Vienna, Graphisch~Sammlung Alb~rtina.
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The latter is carefully modelled into a convincing metallic structure. The highlight on the gorget is applied with a fine brush and moved slightly towards the upper left. The scarf, which consists of numerous thin brushstrokes over a thin brownish paint, the brown semi-transparent shoulder and the beret are painted with more forceful liquid strokes, each about I cm in width. The nostrils and mouth have been accomplished using a brownish-red impasto. There is no addition of black as in the Indianapolis version. The scratch marks in the hair are often at odds with the form of the painted curls, which are themselves blurred and ill-defined. The detail that clinches the conclusion that the portrait in Atami is a copy after the Indianapolis painting is the highlight on the upper lip. It appears diffuse and was painted at an early stage, before the flesh colour surrounding it. This indicates painting from front to back, a method primarily favoured in copies. The Indianapolis painting also has light reflections on the lower lip close to the left corner of the mouth, whereas the same spot in the Atami portrait is done in bright pinkish paint, contrasting with the darker red in the painted surroundings. In contrast to the vivid brushstrokes in varying directions in the Indianapolis portrait, the Atami painting is much smoother and restrained in execution. Although the examination of the latter painting was not conclusive,45 it will be no surprise that the IRR image shows no bright areas or blotchy qualities in the shaded part of the face, but is evenly greyish as in the Mauritshuis work. fig. I4 ). In his catalogue entry on the Aix-painting, Christopher White commented, 'The striking and most effective combination of precise definition and very free brushstrokes describing the head and clothing can also be found in contemporary drawings, particularly in the self-portrait in Vienna, which also shows the artist in similar dress'.4 6 In the small unfinished panel, the ochreish-brown between the dark brownish-black and greyish paint is the uncovered ground layer. The warm colour stems not only from the buff-coloured ground but also from later varnishing. The dappled brown and blackish brushstrokes of the undermodelling are likewise distinguishable below the final paint layer in SelfPortrait lvith TIvo Circles of c. I665 -1669, Kenwood House ( fig. I5 ). In I692 Marshall Smith commented on this kind of painting:
Rembrant had a Bold Free way, Colours layd with a great Body, and many times in Old Mens Heads extraordinary deep Shaddows, very difficult to Copy, the Colours being layd on Rough and in full touches, though sometimes neatly Finish'dY r Rembrandt's search for the correct form as seen in the undermodelling in this late self-portrait appears comparable to the patchiness visible in IRR images of paintings from Rembrandt's early period. His method corresponds to Van Mander's description of bold and inventive painters who 'without great trouble would work directly with brush and paint in a free approach and thus set down their paintings deftly in the dead-colour; they sometimes "re-dead-colour" soon after, so as to achieve a better composition. Thus those who are abundantly inventive go audaciously to work, thereafter making an improvement here and there'.4 8 What IRR reveals is that a mottled, patchy undermodelling or dead-colour and 're-deadcolour' is to be found below the paint film of all Rembrandt's heads or portraits examined in this survey. As we have seen, the final result derives from what is below together with what is on the surface. In Rembrandt's case, there is also a unique execution of specific layer(s) within the 'sandwich' that distinguishes the master chef from his apprentices and close associates.
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De Jouderville and Lievens
Several paintings by pupils and followers were also studied using IRR. Interesting though many of the findings were, they will not be discussed in detail here. I would like to briefly present the conclusions reached on two paintings, however -one by Isaac de Jouderville and one by Jan Lievens. As Claus Grimm had tentatively attributed the Mauritshuis painting to Isaac de Jouderville in 1991, the latter's sole signed 'Tronie' ofa YOung Man (Self-Portrait?) from Dublin was examined using IRR.49 However, the painting displays no trace of the delicate mastery of paint to which the face of the Mauritshuis portrait bears witness. De Jouderville worked with smaller brushes and more liquid, brightly-coloured paint than Rembrandt. Although the hair is rendered in a manner somewhat similar to that in the Mauritshuis portrait, the scarf and dress are not. The IRR image of this painting ( fig. 16) shows no underdrawing and the shadows in the face display no patchiness comparable to that in Rembrandt's portraits. 50 Jan Lievens's 'Tronie' ofa YOung Man with Gorget (Portrait ofRembrandt?) c. 162951 was executed using a small brush that followed the form of the head. Unlike the Mauritshuis portrait, the shaded part of the face is painted thinly, revealing the brownish undermodelling, and the light ground gives this translucent layer a certain glow. For the background a larger brush was used, wielded in loose zigzag patterns. The gorget was originally fully visible and finished but is now partly covered by the brown of the cape. 52 The IRR and CCD analysis did not reveal any underdrawing. The imprimatura or undermodelling was clearly visible, but there was no blotchiness in the face ( fig. 17) ,.
Conclusion
I believe we must accept that the young Rembrandt's technique was neither so detailed nor so smooth as is generally believed. The master himself suggested in a letter in 1639 that his paintings should be hung in a strong light so that they could 'voncken' [sparkle], an effect attributable to his use of impasto which reflects the light. 54 Rembrandt became such a consummate artist because he mastered the 'rough' technique of painting in blotches and coarse brushstrokes in his early twenties. With this technique he distinguished himself not only from the smoother, more colourful style of his master, Pieter Lastman, but also from the established portrait style at the stadholder's court in The Hague, which favoured the smooth French style of portraying the nobility. Painters such as Jan van Ravesteijn (C. 1570-1657) had commissions by the dozen. Still, the young Rembrandt was not with-
The Taking of Samson (r628; Berlin) and Simeon's Ffymn of Praise (r63r; Mauritshuis), and commissioned the Portrait ofAmalia of Solms (r632; Paris, Musee JacquemartAndre) and the Passion Series (r633 -r646; Munich, Alte Pinakothek).55 Appreciation in courtly circles never seduced Rembrandt into adopting a smooth manner, however; his technique of applying and building of layers of paint on his panels or canvases remained entirely unique.
In several of Rembrandt's early heads, IRR analysis reveals a characteristic blotchy appearance. This helps us to distinguish the master's paintings from those by artists in his immediate circle, all of whom appear to have applied the preliminary paint layers in a different, more careful manner. The small group of painstakingly executed tronies and self-portraits that until r986 had been grouped around the Mauritshuis painting helped to foster the myth of Rembrandt's early 'smooth' period. The recent de-attributions, primarily representing the conclusions of the Gerrit Dou has been suggested as a possible candidate for the authorship of the Mauritshuis portrait. 58 Although Dou was still young in r63r-1633,59 even his early paintings display a far smoother and more detailed manner of painting than was ever practised by Rembrandt. Trained as a draughtsman and glass engraver, Dou was always meticulous in his handling of the brush. Eric Jan Sluijter observes that in contrast to Rembrandt, Dou espoused the cause of painting non-narrative scenes, in which realism mattered more than emotions or action. 6o How true. This perspicacious remark brings out the differences in preoccupation and mood between Dou and Rembrandt. It is exactly to the point in describing the differences between the two portraits in Nuremberg and The Hague. • This took place on 7-8 October 1998, in the conservation studio of the Germanisches Nationalmuseum, where both paintings underwent intense visual scrutiny as well as examination using stereomicroscope, IRR and side-by-side comparison of X-radiographs. The initial examination was carried out by M.e. Homolka, head of paintings conservation, andJ0rgen Wadum. Both paintings were further examined by a delegation from the Mauritshuis (e. White, London; F. J. Duparc, Mauritshuis; E. Buijsen and A. Verburg, RKD) and studied meticulously using the RKD's IRR and CCD cameras. A personal evaluation of the two paintings by E. van .
Infrared reflectography was carried out by J0rgen Wadum, Edwin Buijsen and Adri Verburg in the restoration workshop of rhe Germanisches Nationalmuseum, Nuremberg, on 7-8 October 1998, using the RKD's equipment consisting of a Hamamatsu C 2400 equipped with a N 2606-06select vidicon, a Nikon MicroNikkor I:2.8!5j mm lens, Kodak Wratten 87C filter, with a Lucius & Baer VM 1710 monitor (62j lines). Digirized documentation with a Meteor RCB framegrabber, 768 x 574 pixels, colorvision toolkit (Visualbasic). The digital images were assembled on a compurer using Adobe Photoshop j.a.
